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ON IRRIGATION IN THIi TONK STATE. 


The Tonk Stiitc consists of six separnlo and detached Parganahs. 


(1) Tonk 

(2) AVigarh 

(3) Nimbaliora 
(•i) Chnbra 
(5) Sirouj 
(G) Pirawa 

This Report relates to the throe linjpnlana I’argannhs, as the present 
Investigation refers to Rnjputana only. Each Pargnnah is treated 
scjiamtcly. 


rtu Rnjpulann. 


in Central India. 


2. After tlio visit of tho Irrigation Conunisaion to Rajputana, on 
their rccoininondatiou a grant Avas sanctioned by Govenunont for the 
preparation of certain projects sngge.sled to them as worth further investi- 
gation in States without Ijjaginoer.s of tlioir own; and in Tonk this work 
was kindl}’ undertaken by Mr. Wakefield— -an Engineer V>y profession— 
Avho was then .Superintendent of Revenue in that Slate. 

^fr. Wakefield’s Xote on the work done and projeefs prepared under 
his (Hrcctionb are attached as Appemlix 1. 


TONK PARGANAII. 

3. The, 'Conk Pargnnah has an area of about .OG.") square miles ; its 
greatest length from north to .south is 50 milc.s, and its greatc.st breadth 
from ensr. to west, 2G miles. 

It is surrounded by the .Taipur Slate except at the south-east corner, 
where an out-lying portion of tho Bundi State louehos it. 

Tlio Bana.s river flowing in a northerly direction on tho south-east 
border hero forms the boundary between Jaipur and 'ronk ; then turning 
to the cast the river Hows neross tho ]>argani\h, dividing it into about 
two equal portions. 

The town «>f Tonk is .situnteil in the eonlre of the pargnnah at tho 
.south extremity of a range of hills Avhich ri.'^o on tho right hank of tho 
Banas, and extend on the left bank across the Tonk border into tho Jaijmv 
State, With tho exception of these hills, the pargannh is a plain, 
nearly all of wliieh is culturable, and a great portion “ mal" land, on 
Avhich crops such ns gram, wheat, and linseed nro grown without irrigation, 
trusting to the Avintor rain for a good ont-tniTi. 

4. The Mashi RiA'or, AA'hich rises in Ki.slmngarli and floAvs through 
Jaipur, forms the northern honndary of tho jjarganah. Turning .south 
the river enlor.s Tonk and i.s joined first by the Bagri nullah on tho 
loft bank, then by tho LuAA'a nullah and finally by tho Sohodrn nnddi on 
the right bonk before it floAVs into tho Banas, noarl}!- opposite Tonk town. 


Names of 
six Parga* 
nahs. 


Note by Mr. 
Wakefield, 
lately 
Suporln 
tendent of 
Revenue, 
Tonk State. 


Tonk Pay. 
ganali. 


Rivers. 



Further east the Joala and Sohela nullahs whicli rise on the north- 
east border of the pargaiiali flow down in a south-west course to join the 
Banas. 

In the southera half of the parganah the south-west corner is drained 
by the Dalda nullah, which flows in a south-west direction and joins the 
right bank of the Banas about two miles below that village ; and the Chandlai 
nullah flows from west to east through the centre of this portion joining 
the Banas at the east border of the parganah. 


A^ra^e 5. The average rainfall for the last 10 years is 18'68 inches. The 

maximum recorded in any year is 35’92 inches, and the minimum 9’20 
inches. 

Towns and 6. There are 250 towns and villages in the parganah, of which 112 
are Khalsa, 121 Jagir, 10 Istimrari and 7 Muafl. 

Population. 7. The population in the 1891 Census was 114,280 ; and in 1901 it 
fell to 85,768, or nearly 25 per cent,, due to the Famine. 

Area and 8. Of the total area of 361,503 acres (practically 565 square miles). 

Land. 178,506 acres are Khalsa, and 182,997 Jagir. 


The total area of Khalsa land is distributed as follows : — 


Acres Cultivated. 





Acres Culturable. 

Acres 

Irrigated. 

Unirrigated 

Unculturable. 

12,915 

73,560 

73,505 

18,527 


Tanks. 9- There are 150 tanks in Khalsa land, of which 43 only are used 

for irrigation, the remaining 117 being used simply for the villages and 
cattle to drink from. 

Wells. 10. There are 2,o42 Khalsa wells, which according to the settle- 

ment irrigate 11,715 acres; or 4*6 acres per well. 

In the Famine year of 1899-1900 the wells irrigated 8,074 acres, or 
an average of 3*17 acres per well; but in 1901-02 — another year of 
drought-only 6,957 acres were irrigated, or 2*6 acres per well, which 
shows how the water level has fallen. 


Water is now about 25 feofc below ground ' surface. The co.stofa 
well varies from Es. 250 to Ks. 500. 


evenue. totn\ Land Revenue is Rs. 2,15,876 per annum. 

Crops. For irrigated land the assessment varies from Rs. 2-12 to Rs. 7-8 

per bigha ; and for unirrigated land from As, 3 to Rs. 1-12. Jowar is 
cliiefly sown in the kharif, jow in the rabi on well land, and wheat and 
gram on barani “ mal” land. 


Increase of 
Irrigation. 


12. Although there is such a large area of *'mal” land, whicK* 
produces crops without irrigation, if this land is manured and irrigated* 
the produce' from the crop is said to increase fourfold. 
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The development of Irrigation, by increasing the number of wells, 
and the construction of tanlus, ought therefore to prove a profitable 
investment if there are sufficient cultivators to make full use of the 
water. When the Jaipur-Madhopur Branch Railway is opened the Tonk 
parganali will be within a few miles of the railwa}^ and connected with 
Delhi and Bombay ; and every encouragement should bo given for increas- 
ing the grain produce of this portion of the State, and by this means its 
prosperity, and indirectly its protective power against Famine. 

13. The increase of wells can be left to the Revenue Department; 
and they should see that all existing wells are in working order. 

b’or tanks, at present — except at Chandlai, constructed by Mr. 
Wakefield (see para. 22) — none of the water that passes down the rivers 
and nullalis has been utilised, and the existing tanks only store sur- 
face water. But all of these should be inspected, a list prepared, and 
also estimates for any repairs required, and if possible for extending them. 
This is simple work and can be carried out by the local Public Works 
Department without assistance ; and in this Report now projects only 
will be referred to. 


14. Nothing can be done with the Banns in Tonk. The river has a Nothing- 

sandy bed, and is a mile wide in places ; and oven if any project was feasible anas* and. 

it would be far beyond the rcsourees and requirements of this pai-ganah. Mashi. 

The jMashi, too, runs in a deep sandy bod, the surrounding country 
being high, and its extent too limited to make any proj)osal to bring the 
flood water on to the surface worth considering. 


15. A project for con.structing a dam on this nullah at Bagri was 
surveyed and partly prepared under ili*. Wakefield’s directions (sec Pro- 
ject No. 2, Appendix I), and in 1901-02 the earthwork on the left bank 
of the nullah, and a small quantitj^ on the right was carried out ns 
a Relief work, and Rs. 1,070 spent on it. The site (No. 1, Index ^lap of 
State) was inspected by the Con.sulting Engineer for Irrigation in 
.Tanuary 1905, and liis Note is attached (see Appendix A). In aeeordaneo 
with his instructions fresh Surveys will bo made and an Estimate and 
Plans' prepared for completing tire dam. 

The soil is all .sandj', and a sand dam will bo constructed being 
strongthend across the river bed, where the alignment will be altered 
from that originally proposed, to top width of 15 ft., front slope 4 to 1, 
and rear slope 2 to 1. 


Mr. Wakefield estimated that 1 42 m. c. ft. of water would be avail- 
/iblc for storage, but the catchment ai-oa, run-off, and average rainfall 
appear to have been over-estimated. 


The area is only G'4 .sqnai-e miles in.stcad of 14 -5 square miles, and on 
the sandjT catchment not more than 10 percent, of the average rainfall can 
be counted on at most. Taking 18-J inches ns the average rainfall, in 
normal year.s, the most we can hope for is — 


M. ft. ft. 

2i- X 


Buinfall* 

]8 7.5 


Cntclimcnt Avea. M. c. ft. 


Bagpl 

Nullah. 


10 


X C-4 


28 
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Lawa 

Ifullah— 

Saripura 

Project 


Sandaro 

Project 


The weir will be at the north end of the dam on the right banki and 
from the levels previously taken the lowest point crossed by the dam is 
at the head of a small nullah, which is SO ft. above the lowest point of the 
nullah bed; but this depression is narrow, and any flood w’ater passing 
here would soon cut away a deep natural channel. The dam will con- 
sequent! j' be extended till ground surface is reached 24 ft. above the 
river bed, where there is a long stretch of land about this level, and 
any water spilling over hero is not likely to cut away. 

Though the tank is never likelj^ to fill to this level, it will be less 
costly to raise the dam to the height required for this natural weir 
level than to construct a permanent weir at a lower level elsewhere ; 
and the portion of the dam alreadj' constructed on the left bank will also 
now come into use. 

The Project is not likely to paj’ ; but it will be useful as a Relief* 
work should these have to be opened again- The bed of tho tank 
formed, which is now broken ground, will silt up, and be reclaimed and 
form good culturable land on whicli wheat will be produced ; and the 
"wells below, the water level in which has fallen, should be bonefitted. 
The Irrigation channel will, it is hoped, also command the two existing 
tanks at Bagri and form a supply channel to them, 

16 . On the nullah which rises in tho Lawa Estate, a site was shown 
us at Haripura about 3 miles from the border (Site No. 2 Index Map). All 
the tributfxry nullahs in Lawa itself arc intercepted, so we can only count 
on the water available fiom the 12 square miles of catchment in tlio Tonic 
Parganah, and as this is sandy, light soil, on 52-5m.cfc. at most. At 
the site the nullah runs in deep sand}^ banks, the land in the bed and on 
eitlier side the nullah below being much broken up with ravines. 

Mo.^t of the land available for irrigation is on the loft bank and 
high, and it is very doubtful whether the water will rise sufficiently high 
to command this. 

If the project is carried out, a sand dam will bo constructed across 
tlie nullah, and as there is no site for a waste weir, the dam will be 
made high enough to allow the water to spill over the land on the left 
bank, as proposed in the Bagri Project. 

This too will only be useful as a Relief work, and survoj^s will be 
made and the project worked out n*ith this object ; as beyond the bed, 
which will be reclaimed and cultivated, very little irrigation below the 
Dam will be possible. (See Note by Consulting Engineer Appendix D). 

17 . Three miles lower down the nullah, at Sandaro, the river bed 
for about half a mile is a scries of ledges of hard rock, on any of which 
weh’s could cheaplj’" he constructed. 

The ledge furthest up stream and about a ^-milo above the village 
of Sandaro is an speciall^^ good site (Site No. 3 Index Map), and being 
at the highest level gives us a greYiter head ; and levels will be taken to 



see if, by constructing a weir here, supply channels could be taken on 
either bank to supply tanks formed on the plains wliere good land for 
irrigation is available, and also to supply- existing tanks and naddis. 

On either bank of the nullah there is rock for some distance, so to 
avoid cutting the channel through this the crest of the weir would be 
made, say 10 ft. (levels will determine this exactly), above the I’ock ledge in 
the nullah and 5 ft. above bank level, and the masonry wall would be 
continued on either side on the rock till crest level was reached, as any 
flood Avator falling over the weir on this could do no harm. 

On the right bank the ground at first appears very high, and about 
a mile below, the Miaranpura nullah, Avith broken ground on either side, 
Avould have to be crossed before good land Avas commanded, so the supply 
channel on this side may not pi’OA’-e feasible ; but on the left bank there 
is a large area of land betAveen Sandaro and Piplo, on Avhich earthen 
embankments could be constructed to store water for irrigation, and if, 
ns is anticipated, the levels shoAv that this is feasible, and that the supply 
channel can also command existing naddis AA'hich could be enlarged, and 
the Piplo Tank, the Project ought to be well Avorth taking up. In 
this case the one suggested above, at Haripura, Avould not be necessary, 
and the Avater from 21 square miles of catchment Avould be aA-ailnble for 
irrigation. (See Note by Consulting Engineer— Appendix E). 

18. On a tributary of the Lawn nullah, which joins the right bank 
about a jnile bcloAV Sandaro, tlicro is a good site (No. 4 Index Map) for 
constructing a tank beloAv Miaranpura. The two branches of this ti'ihutary 
unite just above this village, which is a very small Jagir village, partly 
deserted .since the Famine and now consi.stingofonly about three hoases. 

The entehmont area of the proposed tank is 19 square miles, giving 
83 m. 0. ft. of Avater aA’ailablc for storage, .suflicient to irrigate 830 acres. 
There is an old naddi on the I'ight bank of the nullah, and the proposed 
<lan) Avould start from and include this, then crossing the nullah just 
below a Avell on the left bank w’ould turn to the north-west along the 
ridge of high ground. 

The Aveir would bo at the south end on the right bank, at the point 
Avhere the present naddi ends, and tlie OA’crflow avouM be alloAvod to spill 
over the surface, quickly finding its Avay back to tho nullnli boloAV, 
Avhich turns to tho south just below the site of the dum. 

A masonry core-wall Avould he necessary for the portion of the 
- earthen dam across the nullah. There is not very much land beloAV the 
site, ns the nullah joins tho LnAva nullah a mile boloAA', but all tho bed 
Avould come under cultiA'ation. Tho site Avas n[)provod bj' tho Consulting 
lilngineer (See Appendix C) ; and surveys will be made, and Plans and 
Estimates prepared in accordance Avithhis directions, so that the’ Durbar 
can cany out the work, if they wish, at any time. 

19. On the Sohodra naddi a site for a dam Ava.s selected by ^fr. 
Wakefield, near JnAvnli village (Site No. 5 Index Map, .soo Project No. 4, 
Appendix I), and sui'veys made. 
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TJio site was inspected the Consulting Engineer for Irrigation, but 
Avas not approved, and it was not considered Avorth AAdnlc Avorkingoutthe 
Project in detail for the reasons giA^on in liis Note (Sec Appendix B), 
Lower doAvn no other sites are apparent, so it is feared nothing can be 
done w’ith tlii,s naddi in Tonk territory. 

Japlannd 20. On the Jaola nullah a site AA^as inspected beloNV Rampura 
jMullahs village, Avliero the Eampura tributary nullali joins that from locla ; but 
a tank here AA^ould not he of anv use as it Avould submerge a lot of aa'cII- 
irrigated land ; and below on the right bank the land is broken and iincul- 
turiihlo, while on the left it is Jagir land and already indgated from wells. 

No use either can ho made of the Sohela nullah furtlier east, as the 
land here is rocky and unculturahle. 

^akla^Pro- 21. South of the Banns, on the Dakia nullah, a Project was pro- 
posed by Mr. Wakefield (See Project No. S, Appendix I). The site select- ^ 
od (No. G Index Map) is opposite Khariinpura village, and about a mile 
above and east of Dakia. 

The soil is a mixture of loam and sand, and the rivor runs in deep 
banks, the ground on either side being mueh broken. Thei’u is a very 
fine basin, and from the plans prepared it was proposed to make an 
earthen dam with crest 38 ft. above the nullah bed, weir level being 5 ft. 
below this, giving a eapaeity of about 245 m. c.fr. The laud to ho irrigat- 
ed is high, and on the left bank, below D.akin, Jagir land ; hut on the 
right bank there is a long stretch efgood khnlsa hind belonging to Arinia 
and Mondwas villages. But to command this, according to the levels, 
the sill level of sluice was to he ‘J ft. below weir level, so that the bottom 
24 ft. of water stored would not come into use. The catchinent area has 
been taken as 37 square miles ; Init wo were informed that some portion of 
this is intercepted by existing tanks at Saknn and Lachmipura. But even 
allowing the whole 37 square miles to bo avuilahle, and 10 percent, of the 
average rainfall of 18,^ — which is the maximum ijossihle on the sandy 
catchment— we can unly expect to store — 

2.\ X X 37 = IGl-Sm.c.ft. 

10 

.so that the tank would not fill to the level proposed. 

The site was inspected by the Consulting Engineer (See Appendix G), 
and according to his instiiictions fresh surveys will he made to check 
what has been done alreadj', and to see the lowest level jmssihle for .sill 
of sluice ; and the catchment area will also be carefully inspected to sec 
exact area unintercepted. If under the altered conditions the Arinia and 
MendAvas land can bo commanded, it will be a good Project ; the dam will 
not be expensive as it will he entirelj’ of earth ; the line will bo crooked 
to avoid broken ground and to keep on the higher ridges to save earlh- 
work. As the Irrigation Channel will be now only on the right hank, the 
weir AA’ill he made on the left bank, a Jong channel being cut round, away 
from the dam, till the broken ground hcloAV is joined. 
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22. On tlie Chaiicllni imllnh n project was prepared l»y jV[r. Wake- 
field for a Storage Kesorvoir at Chandlai itself (Site No. 7), about 4 miles 
.south of Tonk town (See Project No. 1, Appcndi.'c I); and the work was 
carried out as a Famine Pelief Work in 1901-02, and the dam, which is 
entirely' of earth woik, comjdoted to within 3 ft. of full height proposed. 

Up to date Hs. 14,610 have been .spent on the work. 

During the last rain.s the dam breached at the south end, apparently 
no arrangement for overflow water had been made ; for although tlie dam 
Avas incoinploto in height — the original weir level had been left unaltered 
— the water therefore rose higher than intended before the dam breached, 
and ns the the earth is inferior, the front slope of the dam has been badly 
cut away by waves for nearly tho whole length, and evidently will not 
.stand at a slope of H to 1. 

The Con, suiting Engineer inspected the tank and gave dircctioiih a^ 
to the l epairs ho would recommend (See Appcndi.x K), 

These directions should ho can-ied out without fail heforo next rains, 
otherwise further failure of the dam will jwobablj' occur. Tho earth is 
not reliable enough to allow of the dam being rai.sed any fnrtlu-r, and 
arrangements to allow the llood Avnter to spill over at tho south end must 
be made, tho earthen dam being stopped when ground level 5 ft. below tho 
crest level is reached, the ends being well pitehed. 

23. Tho only other project which njjpoai's feasible in tho Tonk par- 
ganah is at Achnoro, 7 milo.s south-east of Tonk on the Aligarh Hoad. 
There arc two .small laidi.s by the village, but tho tributary, nullah to the 
Chandlai passes to tho north of tho village, and is not intercepted. 

This is a .small Ih’ojcct and consists in connecting tho two vjHag,; 
tanks and continuing tho dam across tho nullah till high ground on the 
left bank is reached (Site No. 8). 

Tho catchment area is only 2 aciuaro miles, hut tho water on this is 
now lost, while there is land below tho villagtj t<) bo irrigateil ; and the 
bed of tho proposed tank, which is at present all broken g.-ound, would bo 
reclaimed and cultivated as tho water receded. 

24. Survey.s will bo made and the Plans and Estimate for this, and 
all tho other Projccl.s noted in this Keport, .submittted in duo cour.se, for 
consideration by l.ho Durbar. 

Tho great advantage.s to tho State by gradually’ carrying out all that 
has boon .suggested, .and increasing irrigation in every way, have boon 
pointed out in para. 12 above. If tho finances of tho State prevent any- 
thing being done at once, it would be well to consider whether it would 
not be Avorth Avhilo to raise a loan for Irrigation Avorks alone, and to 
engage a competent Assistant Engineer (Native) to supervise tho work in 
tho tlu-co parganahs. Every year deferred is rovemio lest to tho State ; and 
woi-k.s decided on should bo carried through and eomplotcd Avithout delay, 
ns until eomplotcd thoy can give no return on tho money expended. 


Chandlai 

Tank. 


Achnero 

I’rojeci 


A Loan for 
Irrigation 
Works sug- 
gested. 
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Physical 

Features. 


Bralnagre 

Areas. 


Average 

Rainfall. 


Villages. 


Population. 


Area and 
Land 


Tanks. 


ALIGARH PARGANAH. 


25. The AligarJi Parganali lies south-east of tlie Tonic Parganah, 
and .scpai'ated from it hy a strip of the Jaipur State about 10 miles wide. 

It has an area of 15C square miles : its greatest length from north to 
south is 15 miles; and greatest breadth from east to west 12 miles. 

It is hounded on the east, north, and north-west by the Jaipur 
State : on the south by Kotah ; and south-west b}’’ Bundi. 

The northern half is rich “innl’’ laud, all of which is cultivated and 
])roduees wheat, linseed, and gram without irrigation ; in the southei'u 
])ortion the greater part is rocky and unculturable land, ridges of slate 
on edge running across the country, and being close below the surface 
throughout, so that the area of cultivated land is limited and near the 
villages. 

26. The Parganah consists of undulating country, intersected by 
nullahs. A ridge runs across from the centre of the south-west border 
to the north-east, forming a dividing watershed. On the north of this ridge 
two nullahs ri.se and How through the north-west corner ofthe Parganah ; 
and on the .south five nullahs fiow in a south-east dircctioti, all being 
tributaries of the Chakan naddi, which forms the south border, dividing 
the Paiganah from Rotah, 

27. The average rainfall for the last 10 years is 25 ’SG inches, the 
maximum recorded in any year was 4 ’18 inches, and the minimum IG‘10 
inches. 

28. There are 89 villages in the Parganah, of which 48 arc Khalsa,. 
.S7 Jagir, 2 Istimrari and 2 Muafi. 

29. The population was 19,G23 in 1891, and 17,0G2 in 1901, or ju 
decrease of 1 3 per cent. 

30. Of the total area of 100,123 acres (15G .square miles) 40,G2l 
acre.s arc Hhalsa aiid 59,502 J.'igir ; or nearly 1^- times the Xhalsa area. 


The following is the disti'ibution of Khalsa land : — 


Acres Cultivated. 

Cultur.able. 

Unoulturable 

Irrigated. 

TJnirrigated. 

- 

1,957 

17,550 

18,814 

2,300 




. 


31. There are 48 Khalsa tanks, but with the exception of the 
ilana tank built at Aligarh last Famine, they arc not intended for Iiriga- 
tion, and are small, catching only the surface drainage, and no use is at 
present made of the main nullahs, the water of which passes away out 
of the Parganah. 
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32. There are 439 wells in Klmlsa land which irrigate 1801 acres, 
a little over 4 acres per well ; and in the Famine year 1,314 acres were 
irrigated from wells, or 3 acres per well. Since the Famine the water 
level in the wells has fallen considerably, and about Aligarh itself, of the 
80 Avells belonging to the village 20 only are now said to bo in use. 

The complaint of deficiency of water in the wells was general in all 
the villages visited. 

33. The total Land Revenue is R.s. 35,147. The assessment varies 
for irrigated land from Rs. 5-11 (maximum) to Rs. 2-4 (minimum); 
and for unirrigated land from Rs. 1-2 to As. 3. 

34. The above figures show what an increase in Revenue can bo 
realisorl if Irrigation is extended and increased. 

There are sites on nearly all the nullahs whore storage tanks could 
be constructed and the only reason, it is imagined, why no advantage of 
these has. been taken is, that the northern portion of the Pargannh, 
with iis“inal” land, produces good crops without irrigation; atul tin* 
opinion prevails that owing tf) the slate rock with vertical fissures 
close to the surface, e.specially in the southern portion, tanks even if 
constructed will not retain water which disaj)jjt*nrs through the rock 
fissuie.s. 

In reply to this, it can only ho pointed out that where tanks ha\e 
been constructed in the northern portion, as at Pntoli and Soulatpnra by 
Jagirdnis, they are a great .succe.ss ; and I was informed that the value of 
the .Tagirs had very largely increased in consequence, owing Ui tin- 
iiTigation. 

Under hotli these tanks T saw excellent crops, and the diflercnce 
between the Irrigated wheat and that on b.arani land was most marked. 

Tlio dam.s of the few tanks I saw in the southern portion were 
broached, and had not been repaired for the reason given that the water 
stored (piickly disajiponrcd through the rock below. I am inclined to think 
th.ai the failure in these tanks is that no mastniry core-wall wa« constructed, 
and the water escaped hetween the earth and rock at the bottom of the 
dam, and holes having occurred in the eartliwork, this eventually caused 
a breach. 

In the southern portion I would ccrtninly recomineiul masonry core- 
walls in any dam constructed. Even should the tanks leak, the beds — 
many of which arc now broken ground— -would all bo reclaimed and culti- 
vated ; and the water level in the wells below would be raised. 

The works proposed and noted on below are small, so no great initial 
expenditure will be necessary, and I would strongly recommend the tank 
at JCherli in the north, and Govindpurn in the south being constructed, 
to .start with, ns soon ns possible. If, as anticipated, they prove a succe.ss 
and benefit to the Pargannh, there will bo no hesitation in taking up the 
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oihers. If not carried out before, the State will at any rate have a fixed 
Famine programme for the Parganah worked out, as all the works pro. 
posed will be most suitable for Relief works. 

35. Taking the two imllalis in the uortli-wost corner of the Par- 
ganah, at the first village one pas.ses on entering tlic Parganah from lonk- 
Ramajua (Khalsa) tliorc is a good site (No. 1 Index Map) for n dam about 
ii quarter mile below the village, and the villagers arc ui(«tan.\ious for its 
construction, as half their wells are diy. 

The catclmicnt area is 2'3 square miles, so tlint we .sliould have 13*.o 
m. c. ft. cf water available for storage, allowing 10 percent, of the average 
rainfall of 2;)(- inches ; or sutiieient for 135 acres. 

Starting from liigli ground on the left hank— whore ihei-c would bo 
a natural weir— tlic dam would circle round across the nulluli up to the 
village, which is on a high mound, and would form part of the dam, which 
will probably have to bo oxtciuled across alow depression on the north of 
the village. 

Throe wells, close to llio village, would bo submerged, but they have 
little water in them ; the liasiuis good, and there is a nice stretch of good 
land below, down to tlie border, available for irrigation. 

36. At Oklano (Klialsn), a mile to tlie east of Aligarh, there is an 
i>l(l naddi, the daiii of which extends from the village .southwards to the 
bank of a nullah, the flood water of which is at present not stored. 

This dam should certainly be rai.-^cd and extcnilcd to include this 
milluh (Site No. 2), giving a total catchment area of 1’2 squai’o miles, and 
7 m.c.ft, of water avnilnblo for storage. The dam would he entirely of 
earthwork and would be extended on to the liigli groimd on the left bank 
of the nullah, and perhaps may join the dam of tlic *' Mana ” tank 
constructed last Famine. 

The bed of the Oklano tank is at present nil cultivated, and perhaps 
a little of this would be lost by enlarging tlie lank as now proposed, but 
there is a good area of land on the right bank below Aligarh, which would 
be commanded, and though there area munbor ofwollsontbis area which 
are at present diy and the land in con.sequence only cultivated in the 
Kharif. 

37. There are two sites on the Kherli nullah, the one (Site No. 3'^) 
at Kherli village (Khalsa) itself, starting from a high mound aboufcA mile 
to the north-east of the village on the right hiuik, and ending at the 
mound on which the village stands ; the other (Site No. 3”) about J mile 
east of the village at the junction of the two branch nullahs. 

Site No. 3” would be the longer dam of the two, and would com- 
mand the Kherli land oast of the village on which thci c are three dry 
wells. Site No. 3-' would submerge this land,'hut would command all the 
land below the- village on the west, and also that of Handria (Khalsa) 
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village on the right bank. The catohment areas and water available 
etc. for storage arc : — 



1 

Catchment 

Area. 

Water 
avai able. 

Area which 
would be irri- 
gated. 


sq. mile. 

m. c. ft. 

acres. 

Site 3^ 

9J. 

14*8 

148 

„ 3» 

o 

dJ 

11*7 

H7 


An earthen dam is all that is required, and the flood Water allowed 
to .spill over the land on either side. 

Both are very good projects. The basins are good and there is plenty 
of land below at present unirrigated ; survuy.s will show the cost of each, 
and the Durbar can then decide which to take up. The Patoli Taok, 
which is such a success, is at the head of the catchment and only two 
miles from Khcrli, so that the Durbar should have no hesitation in 
carrying out one of the Projects proposed. 

38. The fi VC nullahs which flow down to the south-east corner of the 
Pai’gniiah will now be con.sidored. Bhngwanjjui-a and Alipura are two 
Jagir villages close together, about ii miles south-east of Aligarh, belonging 
to Sabibzada Abdul Wahab Khan. There is a good site (Xt». 4) between 
the two villages for constructing a Storage Reservoir on the nullah 
which flows past them on the east : the catclunentnrcaistwo siiuare miles 
and water available for .storage 1 1*7 m.e.ft., sufficient to irrigate 1 17 acres. 

The village of Bhngwanpura would be submerged, but it only 
contains throe houses, and these could bo removed at little e.\ponse to 
Alipura, The basin is at present broken iqi witli small ravines, on 
the nullah banks ; but the.se would all be reclaimed and cultivated as 
the water receded. 

There is plenty of land below. Tlicrc are five wells in the two villages, 
but all are dry except one ; only an eartlicn dam is required, and the water 
could be allowed to .spill over at cither end. It will not therefore be an 
expensive Project, and has evcvj’tbing to recommend it. Iftho Jogir- 
dar is not in a position to caiTy out the work himself, the Durbar should 
niako some arrangement for its execution. 

39. At the head of the next nullah to the oast, at Dnulatpvu'n. a 
small tank has been ounslruetcd by the Jngirdar Snhibzada Abdul Alim 
Khan, and has proved of great benefit to the village ; and further east, 2.], 
miles from I^hagwanpura, two nullahs join just below and east of the 
Khalsa village of !Mandawar. On the right bank of these, north-wo.st of the 

.village, there is an old nuddi, and below this the remains of an old earthen 
<lani ; but the nullahs thom.solvcs have not been bunded, and it is now 
projjosed to store this water (Site No, 5). Below the village the Khalsa 
land is limited. The nullahs run in deep banks ; and the land in the 
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basin vises rnpidlj* and is high, so that it is not such n good project 
as those noted on above, but it is worth canning out, as all the broken 
Sfvound in the bed would bo reclaimed and cultivated ; and il not con- 
btructod before, it would be an adinirablo Relief work, as the d*im will 
be entirely of earth. 

It would start from the naddi oti the right bank, include the old 
oartheii-breached dam, and cross the iiullabs, following the ridge of liigb 
ground on the left hank. This line is taken, as if the dam was taken 
lower to cross the nullah at the junction of the irihntaries, cnltivaled well 
land would he submerged. The catchment area is 1*8 square miles, and 
lO’G m.c.ft. of water should he available f«»r storage, sufHeient to irrigate 
lOG areas. 

40. The Rlia^wanpnra and DauliUpnra nullahs unite three miles 
south of these villages, near Aloa village, the f(»rmcr being joinoil at 
Nari, two miles north-west i»f Aloa, bv another tributary. 

Xolhiug more is possible with these, as south of Xari and Mo:i the 
land is ncai'ly all roeky and nnciillnrable. 

The Mandawar nullah Hows d*nvn in u southern direction past the 
•Tagir villages of Sop, Madt'rjnira, and f hdwaiiia, all of which have sunieiont 
wells for the culturablo bind, and joiiih the ^foa nullah at the Ivhalsa 
village of Shadri (see Index Map), which was vi<itcil, as it seemed a pos 
sible site for constructing a large Storage Ih’servoir at the junction 
of the nullahs; hut they How in very deep hanks here, and the land 
for Irrigation is high on either hank and limited in extent, so that it wa^^ 
not considered woilli further investigation. 

41. Taking llie nullah west of Moa, two unites to tlies(»inh-\\c*it there 
is an old deserted village callcil (Invindjnirn (Khalsu), where there is an 
old broken dam on a n»eky ridge (Site Xo. G). There is good land 
below, a good basin, all waste land, and if the dum was reconstructed it 
is proposed to restore the village and start it afresh. The eatehment 
area is 2’4 .square miles, and as it is rocky 20 per cent, of the rainfall 
fchould he available for Stoinge, or 28 m.e.ft , suHicient for 28u ac‘r< v. 
The Prnjeet i*s a goml one, and Surveys and hXliinatcs will be prt*pared. 
The dam hroaehod i)robably as tlicro was no <*orc-wall, and on the roekv 
ridge this is necessary, A natural weir should be constructed at th(‘ 
west end on theroek. An oarlhon darn may be necessary, running from 
south to north, on the ridge forming the water-shed between tho (lovind- 
pura and Kamaria nullahs, to prevent water escaping on this side, but 
levels will show this. 

42. At Kamaria there is a very fine .site for a Storage Reservoir 
(Site No. 7), tho largest of all inspected, as the eatehment area would 
be 8*5 square miles, the main millah rising 4 miles to tho north, by 
Deoli, and being joined on tho right bank by another tributary miles 
above Kamaria, There is a sjdcndid hasiu, and all waste* land, the 
catchment area being for a great jiart rocky and uncnlturablc and used 
as a shikar preserve. With this catchment we can allow 20 per cent, of 
average rainfall of 25| inches as available for storage, or 100 m.c.ft. 
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]3olow t.hero is liuul — I was infurincd 2,000 biglms, or 1,250 acres — avail- 
able for Irri;»alioii. If ibis is correct tho Project would certainly be 
worth carrying out ; but surveys will show this exactly. 

Tbc dam would start from the rocky ridj'C at tho west end of wdiich 
is Kamaria village ; and a natural weir could bo formed on this; crossing 
the )iullah, tho dam would join the ri<lgo of high ground on the left bank. 

A in.isonary core-wall would be nocPs^ary tbroughout tlio length of dam; 
tho nullah is in deep bajdc-s about l.a ft. high, with slate rock on edge 
in the bod. The water stored below bank level woulil bo lo.st for Irriga- 
tion, but would, no doid)l, be useful as a drinking supply for the animnl.s 
ill the shikar preserves. 

43. I'^urther wo.st the land on oillier .side the nullah which flow.shj- italman- 
Jhondua 4iud Sundarli is rocky and waste, tho nullah itself llowing in a deep PnSect. 
ravine, but on tlicliubcth nullah, about a mile wo.st of Pnimaiipurn, there 

is a'.site (Xo. 8) for a Storage Ilcsorvoir, with land below on either .side 
the nullah, belonging to Ibdmanpnra and Subbanpura villagc.s (Khnlsn). 

Tho dan» would start frtnn iJ rocky ri«lge on tho left bank, on which 
a naturid w^ir would be formed, erosdng tho nullah where there i^ a slate 
bed, it wuidd pass on to the high ground on the right bank which consists 
of eattb. A juasonry er»rc-wall will be j>rovidc<l in the dam for its whole 
length. The catehtueni area is I’j stjuare miles, and with to per cent, td’ 
the average rainfall would give l.S'fi m.e.ft. of water for storage, sullichml 
to irrigate I;i<l Jiere.s. 

44. Below Jt'iimajiptira the JSundarli and Bobeth nullah.s meet rikriJi 

by Tikria. village, and on the right bank below tliiTO is excellent lanil 
between Chan and Hastilpura villagc-s, which i^ only cullivat-cd at pre.sviit 

in the Kharif, If a elmin of low e.'irlhen dams, to store the fkaal water 

from tin* nullah, wore cojtstvncted on the water•^hcd ; and a supply e\it 

taken from a weir built jutross ilie river at Tikria (yite No. tt), or at tlie 

point wbieli the levels show to be high enough to eummand these 

iank.s, idl Ibis land eonld be irrigated. Tlu’ river has cut it.s way 

tbruUgb ii I)ed of slate all tin' way fr<»in Tikria to Chan, so ;i weir eaii 

cheaply be Imilt at any suitable point. Tho ealehment area at Tikria, 

excluding that of the tank projjosed at liaimanpiira, i.n 9] .stjnare mile.> ; 

as a greater part of this Cntehun-nt i.s rocky, we ran euimt on in per 

olmiI. of the Jivenigo rainfall bimig available for .stonige, ot 82'5 m.e.ft. «>f ■ 

water, snnieiimt for 825 neres, 

45. Tliete i.s one moro indlab, wbieb ero.sscs the .south corner of Paiiio 
(i>e PargJinah Jit Parlio (Khnls-a). It runs in very «Ieep banks and the *^“**’^*'* 
laud to be irrigated is high. As tlie boil is all reeky, wj'ii's jimiid (.“a.sily 

be built at suitable pi, aee.s aero.-s tho river and the water lield up, ami 
raised to <b<' hind on cither side by odls, if there nvi> sutlieienl land and 
eultivntor.s (o make full us(! of the water. 

46. H will bo seen fr»»m the Index ^lap fbal tlioC'hoin Paelmla Summarr 
nullah ill tlm north-easi eoriier of the jl'argamili is the only «)iie for wliiob 
proposals have not been made, 'flii-s was not investigated as the village.^ 

and land hero an* all dagir, niul large tanks nlready exist, it is midor«!tood, 
at Clioru and Jkiehakt, 
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Of the nine Projects suggested nil but one aro in Khalsa land nnd 
for the benefit of Khalsa villages ; Plans and Estimates for all will be 
submitted in due course for the Durbar’s consideration. 

If the couelusions arrived at in para. 34 are correct, it will be seen 
thei e is plenty of work to be done for the improvement of irrigation in 
the Pargannh, and if carried out tliese .should prove of great advantage 
to the State. 


NIMBAHEEA PARGANAH. 


leo^raphl- The Nimbahera Pargannh lies about 130 miles south-west of 

. tion. Tonk, separated from it by portions of the Mewar nnd Jaipur States. 

It has an area of 387 square miles ; is bounded on the north-wc.stand 
south by Mewar, nnd except in the cast-whcrc it is bounded by the 
Neemuch District of the Gwalior State— is very irregular and broken in 
shape, with several areas detached nnd separated from it entirolj^ and 
surrounded by the jMewar State. 

Rivers. 48. The largest river is the Gamcri, which rises in the high lands 

of Central India in the Gwalior State, about 18 miles north-east of Noe- 
much Cantonment, crosses the cast border ncarthe largo village of Keli, and 
flows in a north-west direction for 12 miles across the Pargannh, where it 
enters Mewar, and joins the Bcrach river 14 miles further on at the foot 
of Chitor Fort. The Gameri is joined about Gmilesnorth-cast of Nimbahera 
town by the Kadmali, which is the principal river, ns with its tributaries, 
of which the Daru is the most important, it carries away nearly all the 
drainage of the Pargannh. The Kadmali rises about 7 miles east of Bari 
Sadri in Mewar, through which it flows for G miles, and then continues 
its course for 20 miles in a northerly direction through the Pargannh. 


Average 49. The average rainfall for the last ten years is 21 •G2 inches. The 

Rninfa 1. rainfall was 5*51 inches recorded in the Famine year of 1899-1900 ; 

and the maximum 3G’9G inche.s, recorded in the year following. 

Towns and 50. The only town is Nimbahera : and there arc* 219 villages, of 
Villages ;j 52 are Khalsa, 18 Jngir and 49 Istimrari. 

Population. 51. In the 1891 Census the population w.ns G4,S88 ; and in 190 1 it was 
reduced to 40,499, ora decrease of 37^ per cent., due to the Famine. 


Area and 52. Of the total area of 247,727 acres (387 square miles), 103,405 
acres are Khalsa and 84,322 Jngir. The following is the di.stribution of 
the Khalsa area : — 


Acres Cultivated. 


Irrigated. 


13,401 


Unirrigated. 


5G,744 


Acre.s 

Cnlturable. 


G7,7ll 


Acres 

Unculturable. 


2.5,549 
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53. There are 3,90G Avells in the Khalsn area, which irrigate 12,649 
acres, or practically all the irrigated land. This gives an average of 3 ‘2 
acres per well. During the Famine the wells only irrigated 3,470 acres, 
less tlian one acre pci' well. 

54. There are 15 Khalsn tanks, but except Dncha, which was 
constructed last Famine under the directions of Mr. Wakefield, all are 
small ; and several of them, such as the tanks at Ander, Chilcara, Find, 
Sopjaldiera and Girdhana require repairs. The State Public Works 
Department should prepare estimates for them, and for repairing all the 
existing binks whore necessary, as soon as possible ; and the woi’k should 
bo cariicd out witb.out dclaj’. 

55. Besidc.s the Uiicha tank, wdiich was constructed during the 
Famine, Mr. Wakefield had surveys prepared for a very large project on 
the Kadmali Eiver (see Project No. 1 Nimbahera Parganah, Appen- 
di.K I). The site selected for the dam was near the village of Baroli, about 
4 miles above the junction of the Kadmali with the Gameri, and 2i miles 
north-east of Nimbahera town. (Site No. 1, Index Map). The dam 
lino crosses the river where a natural bed of rock runs right across, where 
he suggests the weir should be placed. 

The catchment area is 149 square mile.s, -and 20 per cent, of the 
nvorage rainfall was alloAvcd as available for storage, or 1,731 m.c.ft. 
Mr. Wakefield proposed to make his weir level 53 ft. above the river 
bed, giving n capacity of 1,461 m.c.ft., of ■which it was calculated that 
1,444 m.c.ft. ■would be available for Irrigation, sufficient to command the 
13,514 acres of land on the left bank within the Parganah, and up to the 
Mewar boundary. 

The dam would have been 3 miles long and the weir 900 feet in 
length to discharge the maximum Hood from the catchment area with a 
5-fcet head. 


Wells. 


Tanks. 


Now 

Projects— 

Kadmali 

Project. 


The basin is not a good one, as the river is in deep lianks, and there 
is high land on either side, so that there ■would bo little water-spread. 
No detailed Estimate was prepared, but the co.st could not have been less 
than three lakhs. 


The site was inspected by the Consulting Engineer in November 
1903; blithe “was not .satisfied that the Project was a .safe and sound 
one, and did not fed disposed to recommend it, at present at any I'ate.” 
(See Appendix li.) 

Instead, as the river continues running in ordinary years for some 
months after the rains, and the rock crossing formed an excellent site for 
constructing a weir, the Con.sulting Engineer considered that better use 
could be made of the water “by constructing a permanent ivoir in the 
bed of the river and by a small canal properly laid out leading the watsr 
at a uniform .slo])c on to better land," where earthen banks ivould bo 
made, forming shallow tanks, to store the water for Irrigation. Surveys 
for this revised pi'ojcet are therefoj'o being made, and will bo submitted 
in duo course, and when cai’ried out should form a very remunerative 
scheme, as tho whole plain on the left bank, up to the Mewar border, is 
beautiful “mar’land. 
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56. As onl}’' the water flowing in the river after the rains will be 
used for the revised Kadmali project, we can now see what use can be 
made of the flood water during the rains on the catchment. 

Just after the Kadmali passes the Tonk border, there was in old 
days a very large tank at Kishenpura (Site No. 2) near the village of 
Bari, formed by a dam closing the gap between the hills through which 
the river passed. The dam was built many years ago; the date is not 
known, nor when it breached ; it is about 1,000 feet in length and built 
partly of earth, with a face-wall of large blocks of stone, and the remain- 
der of earth alone. There is a weir 32 feet in length at the south end, 
and the breach occurs near the north end, and is abi^t 200 feet in breadth. 

Villages have sprung up in the bed, which is all excellent land and 
cultivated, and the boundary between Mowar and Tonk crosses the bed, 
so that if the breach was repaired Kishenpura village, belonging to Tonk, 
would be submerged, and perhaps Khera, which belongs to Mewar, and 
part also of the lands of Sajanpura (Mewar) and Makunpura (Tonk). 

The catchment area is 23 square miles, and as it is all hilly 20 per 
cent, of the average rainfall of 2 1-J- inches would be available for storage, 
or 231 m.c.ft. of water, sufficient for 2,300 acres. 

There would, no doubt, be gi-eat difficulty in making the necessaiy 
arrangements with Mewar to allow the dam to be ro])aired, but it would 
be worth while to have surveys made to .see if Tonk has this amount of 
land commanded belonging to Bari and tne villages north and south, 
which is at present unirrigated, and what land of Mewar would be sub- 
merged ; and they could then decide whether it would be worth raising the 
question. The State Public Works Department coulil carry out this 
Survey without assistance. 

57. Failing this, five miles lower down the river there is a good site 
(Site No. 3) at Subauli, a village which is lying deserted since the Famine. 
The Dam would start from the high land on the left bank and cross the 
river to the hill on the right bank on which Subauli stands: then turning 
south-east it would cross the tributary nullah and end on the hill i- mile 
away. 

The catchment area would be 3^ square miles, and as a great portion 
of it is hilly 15 per cent, of the average rainfall should certainly be avail- 
able for stoi-age, or 281 m.c.ft., sufficient for 2,800 acres. Irrigation 
would be mostly on the left bank, and would extend along to the west of 
Dalan (deserted village) and Akia, where there is plenty of good land,' 
and then north-east to Sagri and towards Nimbahera. There is a good 
basin, but some land of the Jagir village of Marjiwi would be submerged. 
The project would be an expensive one, as the hills are stoney and there 
is rock in the river bed, so a core-wall would be required for the whole 
length of the dam, which Avould be quite a mile in length. Provided 
there arc sufficient cultivators to make full use of the Avater, it should 
certainly be carried out, and surveys Avill be prepared and submitted in 
due course, if the Durbar Avish. 
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58. Two miles to the east of Subaiili, on the Daru, there is an exceh 
lent site for a large storage reservoir at Chota Kotri (Site No. 4), but 
the project could not be carried out unless Gwalior agreed, as the dam 
null pass into their territory. 

Starting from the ridge on the left bank of the Daru, the dam 
would cross' the river to the rocky hill on which Chota Kotri stands — the 
weir would be somewhere in this portion — then turning to the south-east 
along the ridge would cross the plain to the hill above Bari Banian 
■\alluge, which is in Gwalior territorJ^ 

A dam would probably bo required across a gap in the hills on the 
left bank by Sarlahi village. 

The catchment area is 42 square miles and nearly all hilly and rocky, 
so that 20 per cent, of the average rainfall may be allowed for storage, or 
421 m.c.ft. of water, sufficient for 4,200 acres. 

The Irrigation channel would be takan to the east of Kotri Bara 
and Khera, across the railway on to the watershed between Piplian and 
Bangrera. Nothing can be done without Gwalior’s assent, but the Tonk 
Durbar should apply for this, and if obtained, surveys can be made and 
Estimate and Plans prepared, and they would then know exactly the cost 
and value to the State if carried out. 

59. On a tributary nullah there is a good site for a small tank at 
Kheri, 4 miles south-west of Nimbahera (Site No. 5). 

A small project was selected by Mr. Wakefield at Sewaria, half a mile 
above the site now proposed (see Project No. 2, Nimbahera Pargaiiah, 
Appendix I), and the line for the dam has been daghbelled out and surveys 
made, but by constructing the dam at Kheri an extra 2 square miles of 
catchment would be secured, and this site itself is, it is thought, a better 
one. 

Starting on the west (left bank) from the high ground by Saplia 
village the nullah would be crossed at Kheri, where there is a good rock 
crossing, and the dam would be continued on to the high ground on tlie east 
(right bank). 

Sewaria, Saplia and Kheri are now all deserted, and though there is n 
good basin no wells or irrigated land would be submerged, and below there 
is good land commdnded down to Banikheraon the left, and Manda on the 
right bank. 

The catchment area is square miles, and allowing 10 per cent, of 
the average rainfall of 21^ inches as available for storage, the tank should 
be constructed with a capacity of 29 m.c.ft., sufficient to irrigate 290 acres. 

60. Just above Bangrera, on the east border of the Parganah, and 
5 miles east of Nimbahera, two nullahs join and the nulluh thus formed 
flows in a north-west direction for G miles till it joins the Kadmali River. 

The land slopes gradually down to this nullah on either side, and is 
rich mal land, cultivated at present in the rains with jowai', and also 
producing wheat without irrigatipn. It is the finest stretch of land in the 
Parganah. By constructingi^i''J(mg j^rtheu dam, just below the junction 

i; ;>" ' .•.\i 
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of the nullnhs and above Bangrera villaga (Site No. 6), a large tank could 
be formed close to the border, and the laud below, for as much as there was 
water available, could be irrigated, and all the bed also as the water receded. 

The catchment area is 15^- square miles, and the tank should have 
a capacity of 118 m, c. ft. or 15 per cent, of the average rainfall on this 
area, rather more than the amount probably available in ordinary years, 
so as to store every drop. 

Levels will show how long the dam will have to be made, but it 
will be entirely of earthwork, and should there be any excess water it 
might be allowed to spill over at either end. 

To hold all this quantity the water will probably stretch back into 
Gwalior territory ; and this State will certainly have to be entered to 
make the required surveys. 

The sanction of the Gwalior Durbar should be obtained for this, 
and also if possible for the execution of the project as proposed, as all 
the land iii the basin is at present “barani, ” and by the construction of 
the tank tlio portion in Gwalior territory which might be submerged 
would all be available for wheat cultivation as the water receded, and 
would be benefitted. 

The project should, it is thought, bring in a handsome return on 
the capital expenditure. Being entirely of earth it would be compara- 
tively cheap to construct, and tlie 1,1.^0 acres of land below for which 
there would be water, if manured and irrigated, would produce 3 to 4 
times the wheat crop now produced. If not carried out before this 
would form a splendid relief work. 

61. There are, no doubt, many other smaller projects on tributary 
nullahs in the Parganah, but if these two and the Subauli and Chota Kotri 
Projects arc carried out, and the remainder of the water of the Kadmali 
utilized at the weir at Baroli (para. 55), a great attempt will have been 
made to make the fullest use — for the advantage and protection of the 
Pnrganah — of tlie water which at present runs to waste each year. 

Considering the dreadful mortality that occured in this Parganah 
last famine the urgency for protective measures is apparent. 

It is sad to note the number of villages now empty and deserted ; 
large areas of land are in consequence lying idle for want of cultivators, 
resulting ill loss of revenue to the State. 

Special inducements to attract new settlers are requmed, otherwise 
there seems little chance of improvement. Given a good administration, 
water available for irrigation should prove one of the chief inducements. 

For every reason therefore it is trusted that the Tonk Durbar will 
be able to make the necessary arrangements, both political and financial, 
for the construction of the works recommended in this Report. 

F. St.-G. manners SMITH, 
Superintending Engineer, 

Protective Trrifjation RajpxUana, 

7th February 1 905. 
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. Note by Consulting.. Engineer on Irrigation in the 

Tonk State. 

At the request of the Superintending Engineer (Mr. Manners 
Smith), I visited the Tonk State with him from 12th to 18th January 
1905, and rode with him about 145 miles through the northern portion of 
tho Tonk State. 

■ 2. The object -was to see some of the Projects proposed by Mr. 
Wjdcefield, when he was connected with the Tonk State, alluded to in the 
printed Note by him on “ Irrigation in the Tonk State” ; and to see if any 
other good Irrigation Projects could be suggested. 

3. T^he following places were visited — Bugri, Jawali, Saiidero, 
Chandlai and Dakia. 

Inspection Notes on each of the works proposed at these places are 
attached. These places are all near Tonk, or in the northern portion of 
■the State. As there appeared to be no necessity for the Consulting 
Engineer to remain longer at present here, on the 18th January he 
returned to Jaijjur, preparatorj^ to visiting the Bikaner State, and the 
Superintending Engineer continued his tour through the remaining portion 
of the Tonk State. 

4. The Report which is submitted by the Superintending Engineer, 
after he had completed his investigations, deals with the whole subject, 
and is as clear and comprehensive as all his Reports ar«», and it will be 
unnecessary for me to saj’’ more here, in addition to the notes attached 
on the places visited, than to eniphasize one or two points connected 
with Irrigation, which I think deserve attention. 

5. The Tonk State, apparently, has many places for .storing water ; 
the soil is generally first clas.s, and small tanks are met with at almost 
every village. Many of these arc not kept up in a proper state of repair. 
In .some cases the supply is not .sufficient, surface or nullah drainage is 
not taken full advantage of, the earthwork is. not level, and the escajje is 
sometimes not kept up to the proper mark ; many tanks belong to Jagir- 
dars, who, perhaps, have not tho means to keep them in proper condition, 
if they have the desire even to do so. The resources of the State are 
limited, the State at present is in debt, so that it is impossible or inadvis- 
able to suggest lai’ge Pi'ojects which would take some years jDerhaps to 
develop, and in the meantime, if constructed with borrowed money, 
would entail a burden on the State to repay the intere.st on the outlay. 
These arc conditions which have to be taken into consideration. 

6. But existing tanks should certainly be all put into a proper 
state of I'cpair, and steps might be taken, which would cost little, as a 
preliminary measure, viz. 

{a) A statement might be prepared showing all existing tanks 
in the State with a serial number to each, with note. 
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whether K. (khalsa) or J. (Jagir) ; with colunins to give 
the length and nature of bund ; whether in proper state 
of repair or not ; what work, if any, was necessary to make 
. the tank efBcient ; what area, if any, is now imgated from 

it; the average depth of water in the Avells adjacent ; and a 
column for any suggestions. If a blank statement with 
these headings is circulated to every official in the district, 
to be filled in and returned, the Durbar would be in pos- 
session of much information which at present is wanting. 

' 7. The next step would be to get one or two good Overseers to go 
round the district, and prepare Estimates for every tank that required 
repairs, so that the Durbar would know where to sanction work and the 
amount it would cost, and as funds are available each Avork might be 
taken up in the order of its importance. If every village tank is in good 
condition it would give the people greater powers of resisting scarcity, and 
there are many advantages which cannot be estimated in rupees; It 
would be well, too, to take the opinions of the Revenue Officials before 
carrying out any Project. 

8. In ray oj union, while it is advisable to have two or three good 
new projects, which the Superintending Engineer, Mr. Manners Smith, 
is arranging for, properly surveyed and estimated, ready to carry out at 
any tinae, it is of the first importance to have all existing works put into 
a proper condition. No mone}" can be spent in a better way. Bat 
Irrigation like anything else to ensure success needs to be carried out 
systematically with energj’’ and perseverance. 

AVben funds are not available it is impossible to expect ajiy real pro- 
gress, and it seems hopeless to make suggestions ; at the same time 
when a real interest is shown in the subject by the officials connected 
with the administration, there is hope that something will be done, and 
if properly done, the benefit to the State and people is certain to 
follow. 

9. Before closing these remarks I wish to aclmowledge the help 
we have received from the officials connected with the State, especially 
from Mr. Damodar Rao, the member in charge of this branch, who 
accompanied us to the places noted, and gave us all the information and 
help he could. 

S. S. JACOB, Colonel, 
Conauliing Engineer for Irrigation. 

Fehrunry 1905 , 
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, APPENDIX A. 


Note on the Bagri Project, Tonk State. 

13/7i Januai'y 1904. 

Mr. Wakofiold, in his Report, describes this work thus : — “ The 
proposed bund will contain 50^- lacs c. ft. earthwork. Of this quantity 
5^- lacs c. ft. were done as a Famine Relief work on both flanks of the 
nullah, which remains to be dammed.” He adds, “ In niy opinion a core- 
wall of rammed kankar for the nullah crossing will suffice. The over- 
flow cliannel should be situated on the right bank of the nullah as 
shown. The design for the head of the distributary and the Estimate of 
cost remain to be done, and can bo completed when there is a likelihood 
of the work being put in band.” 

2. Mr. Manners Smith and I carefully’’ inspected the work and the 
.site. Babu Damodar Rao, the Finance Minister of Tonk; the Nazim ; and 
the Overseer Abdul Latif, who prepared the Plans, wore with us. 

3. The Project requires to be properly completed : — 

(a) 20 per cent, of tho average rainfall of 25 inches, taken in the 
original Project (considering tho sandy nature of the catch- 
ment), appears to mo to bo too much ; -j^gth is probably us 
much as will be received in ordinary years. 

(?>) The catchment area does notaijpear to be so large as supposed. 

(c) 'I’bis will reduce tho quantity of water available for storage, 
and make a considerable differeuco in tho figures. 

(fZ) The lino proposed for tho bund across the nullah appears 
not to be the best. 

(e) A pucca well, known as “ Marwa ” or Patels’ well, has been 
taken just inside the bund line, and might bo easily saved. 

(/) Neither this well nor a pucca chabutra have been shown on 
the plan. 

(y) It is not known what land can be irrigated. 

(/») The capacity of the tank at difforcut contours is not known. 

(i) The E.stimate has not been prepared, so the total cost of the 
Avork is not known. 

4. I Avould make the following suggestions : — 

(1) Tho Project to be prepirod dc novo. 

(2) Tho escape may be left ns proposed by Mr. Wakefield ; 

tho overflow to pass off on tho natural surface at tho 
north end of the bund, not “ tho right bank of the 
nullah," as stated. 
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.(3) The quantity of water available to be taken n» of the aver- 
age rainfall ; and the catchment area to bo re-checked. 

(4) The bund line to be slightly altered so as to cross the nullah 

as decided to-day at the site, and to pass inside the 
“ Marwa ” or Patels* well, 

(5) There is no necessity for a core-wnll, I think, if good sand is 

used and the bund is made not less than 15 ft. thick at 
the top, and with inner slope of 4 to 1, and outer slope of 
2 to 1 ; all jungle scrub being removed, and the new work 
well trenched into the original ground, and into the 
banks on each side. Leakage, no doubt, will occur, but if it 
occurs to any extent the toe of the outer slope can be made 
with bagri and broken stone to prevent the leakage from 
doing any harm. 

(6) The land to be irrigated to be shown on the Plan and the Hue 

of canal to be survej’ed, and taken if possible above the 
Bagri village tanks, so tlmt they may be replenished it. 

(7) Where the canal will cross a nullah and broken ground, at 

about 1,500 feet distant from the bund, proper arrangements 
to be made for crossing this by syphon or level cx'ossing, 
as may be found to be most convenient. 

(8) A proper Estimate to be prepared for completing the work, 

from which it will be possible to state the probable cost and 
probable returns. 

5. To what extent the work will be remunerative it is difficult to 
say until proper Plans and Estimate have been framed; but as the work 
has been already partly done, it ought, I think, to be completed. It is a 
good Paminc Relief work, even if not remunerative, and to leave it as it 
is would be waste of money. 

6. The advantage which may be expected from the silting up of 
the broken ground inside and the increased cultivation of the bed, which 
no doubt will follow, and the benefit that will probably be derived from 
percolation of the water stored here, and so benefit wells below, all 
these are considerations which encourage one to finish the work now 
Uiut it has begun. 



APPENDIX B. 


Note on the Sohodra Project. 

14^/t January 1905. 

Hode from Bagri to Jawali, and inspected site of proposed bund 
here, across the Sohodra Kiver, distance 1 5 miles. 

Mr. Wakefield states: — The proposed site for the bund lies near 
the village of Jawali, 9 miles west of the City of Tonic. This nullah has 
already been dammed by the Jaipur State at Tori, and a tributary of it 
at Chaudsen. .But below both the above places and up to the village 
of Jawali, where a suitable bund site exists, the catchment area is con- 
siderable, viz., 139.^ square miles. Good irrigable lands lie below, and the 
project is well worth completing. ” 

“ A certain amount of field work has already been done, but re- 
quires completion. ” 

2. From an inspection of the site I do not think it a good project ; 
there is no clearly defined basin before any water is stored, it would have 
to rise above the banks of the nullah, which are here about 20 ft. deep, 
and as the country is open it will require a long bund to eftect any 
storage. The soil on the north or left bank is good for a bund, but there 
is no rock visible in the river, wdiich is about 400 ft. broad. Thoro arc 
traces of rock on the south or right bank only, and what is vi>.il)le near 
the edge is of inferior quality. The soil on the south bank, where the 
line of the bund is taken, is hard soil mixed with kunkar ; rock may 
exist below, but there is no good soil near to make an earthen bund. 

The portion in the river bed would require a masonry core-wall, 
taken down 10 to 15 ft. deep; and all on the south side of the nullah, 
about 2,000 ft. long, would require a masonry face-wall. 

The only place for an escape appeal’s to be the natural surface of the 
ground at the south end of the proposed bund. 

The ground below for 2 or 3 miles is not, I consider, favourable for 
irrigation, and is greatly cut up by the nullah itself and subsidiary 
nullahs, which intersect the ground, and would have to be crossed by 
any canal. Villages beyond this distance might bo irrigated, but the cost 
of the project would be considerable, and I do not think, considering tho 
financial condition of tho Tonk State, and the drawbacks noted, it would 
be advisable to sjiond money in pi’cparing a project here. Any funds 
available for irrigation would, I think, be bettor spent in smaller Projects. 
Moreover, munh of the drainage calculated on, unknown apparently to 
Mr. Wakefield, has been already cut off by woi’ks in the Jaipur State, 
notably at Kharamda, Phundaraia and Thalandu ; while other Projects 
are in contemplation at Haniirpur, Bhawalpur, and below Karela at 
Nagpani. 
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APPENDIX C. 


Note on the Proposed Storage Tank at Mlarampura. 

^bth Jamuiry 11)05. 

Kode from Jawali, via Miarampura, to Hirapiira and baok to 
Sandaro, 16 miles. 

Near Miarampura inspected the site for a storage tank, about f/-mile 
east of the village of Dodario, and ^-mile east of Miarampura. The 
village is in Jagir of Mohammed Zaliur-ul-Tslam, a courteous native 
official of Tonk ; when asked if he had any objections to a tank being made 
here he expresst^il siitislaclion. The village is said now to contain only two 
families. The site appears to be a good one. The drainage area of about 9 
square miles passes liere. There is an old talao on the i-ight bank, about 
J-inile cast of Miarampura, which at present is useless; a great portion of 
this bund can be used in the proposed bund, which would join on to it and 
then stretch northward across the nullah, which is well defined, about 
25 ft, wide and 10 ft. deep, on to high ground in a north-west direction. 

The soil is good, excepting at the north side of the nullah, where u 
trench should be dug 3 ft, deep and filled in with earth of a better de'«- 
cription, of which also the bund should be made. 

The nullah does not pass through the lowest gi'oiind which is nearest 
the old talao. It would be a safe precaution to make a masonry c*>re- 
wnll in the nullah jiortion of the dam ; though if good earth is used, and 
is well bonded into the banks on both sides, I do not think a masonry 
core- wall is absolutely necessary. 

The only place for the escape appears to be the level ground at 
the south end of the old talao. If the ovorfiow is allowed to pass over 
a lung level portiofi of the natural ground it may pass away quictlj^ but 
if it is found to cut buck, or do any harm, then it will be advisable to 
form a masonry escape in the bund at the nearest point of the bund to 
the bend of the nullah, and to let tlie overflow pass ofl' hero ; but this 
inaj^ not be iiecessarj\ There appears to be good land, though somewhat 
limited, at some little distance below the bund, which could be irrigated. 
The project seems quite a promising one, and I would .suggest Plans and 
Estimate being prepared. 
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APPENDIX D. 


Note on the Hirapura Project. 

lUh January 1905. 

On teaching Hirapura we were shown a site where it had been 
suggested an earthen bund might be formed on the nullah, which rises 
in the Lawa State and flows on the west side of this village. 

2. The soil is all sandy, the land below is much cut up with ravines 
and broken ground, and although it is not likely that water if stored here 
could be made use of, still it would be quite possible to make an earthen 
■bund across the gap sho^vn us, which is about 700 ft. across, and by 
making it high to impound all, or nearly all, the water which can be ex- 
pected. As this nullah has been impounded already in the Lawa State, 
only the rainfall south of the Lawa State can be depended upon. The 
project will not, I think, bo financially remunerative. 
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APPENDIX 


Note on the Sandaro Project 

loth Jwmwty 1905. 

We then rode to Sandaro village. There are grand ledges of rock 
across the nullah here, close to the village, extending up stream for about 
500 yards, where apparently a good masonry dam or weir might be made 
at small expense. The best site appears to be where the rock begins. 
A curved weir might be very easily made here, in plan part of an arch, 
with the convex side facing up stream, following the natural line of the 
rock. If levels are taken from here it will be seen if it is possible to 
take a supply cut from this weir on both banks — on the left in a south- 
easterly, and on the right in a south-westerly direction. If one, or both, is 
possible it will enable the flood waters to be diverted to lower ground (as 
the country slopes to the south) and perhaps to be stored where it may be 
able to benefit the country, instead of going to waste as it now does. 

The village of Sandaro is said to be at times in great want of water ; 
so any weir built across the nullah here would benefit the village also. 

The drainage area at this point is about 20 square miles. Allow- 
ing 10 per cent, of a rainfall of 25 inches there ought to be about llG 
m.c.ft. available for storage. 

The depth of excavation for the canals will depend upon the height 
of the weir; and after levels have been taken it wdll be possible to fix the 
best height, probably 10 or 15 ft. 

There is any amount of good land commanded in the direction of 
Piplo, and some small village tanks also, which might be benefitted by 
such a supply cut. 

The canal on the right bank does not look so hopeful, but until levels 
have been taken it is not possible to say much. 
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APPENDIX F. 


Note on the Chandlai Tank. 

IQth February 1005. 

At 3 P.M. drove out to Chandlai, where we were met by Babu 
Dninodar Rao, and other officials, to inspect and advise them regarding 
an earthen bund lately made here. 

2. The soil is very poor, rat holes arc abundant, the inner slope 
originally 3 to 1 has been much cut ujj by the wash of the water ; at the 
top it is vertical in many places, and below this the inner slope has 
been washed down to 6 to 1 or more. The top of the bund is said to 
be fixed at R. L. 105 ; tho escape, which ought to be 5 ft. lower (R. L. 100), 
at present is found to bo R. L. 103. 

3. The tank breached near the south end last rains, and was also 
cut open near this place to relieve tho pressure ; and it was stated that 
it was the intention to raise the bund 2 ft. or so to enable the water to 
pass off at tho place originall}’’ proposed for ilie escape. 

4. Considering the nature of the .soil and the fact that the bund 
has already breached with the present head ot water, and is exposed to 
the full force of tho south- w'cst wind and the waves caused b}’^ it, I do not 
think the earthwork will safely stand water at a higher level than 
R. L. 100. 

I would suggest that the bund be not raised higher than it is at 
present. 

(a) The high water level be fixed at R. L. 1 00. 

(&) That a new escape be made at the south end whore tho 
natural surface of tho ground is at tho reduced level 100. 

(c) That tho portion where tho watei' previously C'^caped bo 
allowed to remain open, and a now portion of bund bo 
made to connect the present work, where it is un- 
breached, up to tho higher ground at R. L. 100, tho end 
to be protected with dry rubble pitching, so that the 
surplus water (above H. W. L., ?.e., R. L. 100) way pass 
round this end and flow safely away over the natural 
ground. 

' (cZ) That tho small talno at tho cast end which was connected 
with the bund, and is now sopax'atod from it by tho 
breaches in the bund, bo allowed to remain .separate. 

(e) That tho inner slope bo everywhere made up to proper 
section, t.e., 4 to 1, or, ns it now is, up to H. W. L. and 
above H. W. L. I .to 1 ; the foot of tho upper slope to l.o 
protected either by rubble stone, or ballast, or kuukar, 
or sods of turf, or raseine.s made of cotton stalk.s, or course 
gra.s.s' so that the front slope above IT. ^Y. L. shuU Dc 



28 


made 2 to 1, that is, the triangular space between 1 to 1 
and 2 to 1 be made up with something to protect the part 
above H. W. L. so that the action of the waves at 
■ H. W. L. shall not be able to undermine it. The fascines 
to be about 9 inches in diameter, and in lengths of 8 or 10 
ft. firmly tied round with rope of some kind at every 3 ft. 
and securely fixed into the bank by long wooden pegs, or 
fascines buried in the earth as headers. 

The cutting away will begin at this point, and means must be taken 
to protect this permanently as suggested with stone or kunkar ; or tem- 
porarily with brushwood or fascines of cotton stalks or grass, if nothing 
better is obtainable ; the latter will, however, require renewal occasionally. 

In any case the bund, I fear, is not to be trusted, and will require 
constant and careful watching during the rains. 
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APPENDIX G. 


Note by Consulting Engineer on the Dakla Project. 

VJih January 1905, 

Started 8 a.m., drove to Dakia and back, and inspected site of a pro- 
posed Storage Reservoir about 1 mile east ofDakia ; returned 12 mid-day, 
total distance 26 miles. Mr. Damodar Rao and the Nazim met us at the 
site. This is one of the projects mentioned by Mr. Wakefield in his 
Note bn the Investigation of Famine Protective Works in the Tonk 
State, as follows; — 

“Situation 11 miles south and south-west of the City of Tonk. 
A site plan is attached. The field work is nearly finished, and 
the Plans will be submitted shortly. This work was latelj’' 
undertaken to keep the Surveyors employed, pending definite 
orders on the subject of their retention or otherwise.” 

The site is between Dakia and Sandela. The storage basin is a fine 
one, the nullah is well defined, the soil a rich loam, mixed with small 
kunkar in places, but still suitable, I think, for an earthen bund if properly 
joined witli the original ground surface, and well trenched in the bed and 
sides of the nullah. 

The catchment is slated to be 37 square miles ; it is doubtful if the 
areas intercepted bj* other tanks above have been deducted or whether 
the cultivated area and value which apparently will be submerged near 
Sandela has been considered. No Estimate has been prepared yet. 
There appears to be no good site for an escape. Taking the bed of the 
nullah as B. L. 60, it is proposed to impound water to R. L. 94. The 
crest of the Dam to be 99. The bed of the Canal to be R. L. 85. This 
means that 25 feet of water will be loft unused, and only the upper 9 feet 
would be available for Irrigation. If the sluice to supply the canal can 
be put lower, it will be an advantage. The proposed line for the canal is 
shown on the Plan, but has not been checked on the ground, and from tlie 
appearance of the ground it seems advisable to have thi.s checked. 

The ground below, between it and Dakia, is much cut up with 
ravines ; the only hope of any irrigation is in the direction of Arnia, and 
then onwards towards Tonk, according ns the levels adinit. There is any 
amount of first-class level land in this direction, and if the water can 
be made to reach this area at a reasonable cost it ought to pay well. 

As a Famine Relief Work it appears nothing could be better, a.s 
nearly all the work will be earthwork. Until further data is obtained, 
and an Estimate has been prepared, it is iinpoijsible to say more. The 
Superintending Engineer has arranged to have proper Plans and 
Estimates prepared. 
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APPENDIX H. 


Inspection Note by the Consulting Engineer on the 
Kadmali Project. Nimbahera Parganah. 

On the 18th November 1903 inspected the site of the proposed 
Storage Reservoir on the Kadrnali River, about 2 miles north-east of 
Nimbahera. 

This is one of the projects proposed by Mr. Wakefield when he 
was connected with tlie Touk Slate. He and ilr. Manners Smith, the 
Superintending Engineer, accompanied me. 

There is good rock for some 800 feet or so on the left bank, whicli 
would supply material for masomy if it was required, and form.s a good 
place for an escape, but it is .some 80 to 40 feet below the H. W. L. of 
the proposed reservoir. 

The ricyht bank of the river is of good hard moorum about 25 feet 

O O 

high, and almost vertical ; the reinaming portion of the proposed bund, 
about miles long on each side of the nullah, is good black soil, but the 
surface of the ground is a good deal cracked. 

There is a stream of about 150 Inos now (18th November) flowing 
in the nullah, but it is said cannot always bo depended on. 

The basin is not a very good one for storage, owing to the extent 
of high ground within it ; and the banks of tha river being about 25 feet 
deep, there is no spread of water, except at a high level, or above 25 feet. 

The ground below slopes generally towards the river, but there is a 
large area which could be irrigated if water could bo supplied, and there 
are cultivators to take advantage of it. 

The detailed information regarding the Project is all noted, as far ns 
it has been prepared, in the papers attached ; it seems unnecessary there- 
fore to repeat them here. 

The Estimate has not been fully prepared yet, but the cost will 
probably be 3 or 4 lakhs of rupees. 

Taking all the circumstances into consideration, the project as pro- 
posed seems to me to l)e too largo and too expensive It is true the 
detailed Estimate has not been worked out, but as far as 1 can judge I am 
not satisfied that it is a safe and sound one, and do not feel disposed to 
recoimnend it, at present at all events. The time may come wlien the 
value of water ma}^ be fully appreciated, or funds may be available for 
such a large work ; it will be well therefore to place all the papers coii' 
nected with the project on record. 

In the meantime, when we are told that owing to the recent Fan lino 
the population of tJiis Parganah has ileoreased 39 per cent., that 75 })er cent. 
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of the cattle have perished, and that 36,000 highas of good land were lying 
fallow, it shows the need of doing anything that is possible here to 
benefit the country and the people. 

It has been observed that there is water now flowing in the river ; 
some of this no doubt will be used for cultivation in the river bed later 
on, but it seems better use can be made of it by constructing a permanent 
weir in the bed of the river, and by a small canal properly laid out, 
leading the Avater at a uniform slope on to better land. 

Another point deserving of consideratoin is, that instead of allowing 
all the water during the rains, or for sometime afterwards, to run to waste 
as it now does, it may be possible by the permanant weir and canal to 
divert a portion to land a few miles lower down, and store it in shallow 
tanks made on the natural surface. 

These would be merely earthen banks made to hold up 5 feet or more 
of water, which could be let out when required to the fields below, 
and the bed inside be cultivated. These tanks might be made of any 
size, and would only be limited by the possibility of getting suitable and 
level ground. 

I Avould suggest investigations being made, and if it seems to be 
possible, that Plans and Estimates be prepared as soon as possible. A 
work of this sort seems to me to be better adapted to the circumstances 
at present ; the cost will bo small, it is more easily and quickly completed, 
and more likely to bring in a good return, it does not interfere with the 
large storage project, but is only the first step, as it Avere, towards it. And 
Avhen the Durbar are satisfied that the water can bo piofitably used, 
there Avill be more hope of the larger project being con.siilered. 
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